Rat and calf thioredoxin reductase are homologous to glutathione reductase with a carboxyl-terminal elongation containing a conserved catalytically active penultimate selenocysteine residue.
We have determined the sequence of 23 peptides from bovine thioredoxin reductase covering 364 amino acid residues. The result was used to identify a rat cDNA clone (2.19 kilobase pairs), which contained an open reading frame of 1496 base pairs encoding a protein with 498 residues. The bovine and rat thioredoxin reductase sequences revealed a close homology to glutathione reductase including the conserved active site sequence (Cys-Val-Asn-Val-Gly-Cys). This also confirmed the identity of a previously published putative human thioredoxin reductase cDNA clone. Moreover, one peptide of the bovine enzyme contained a selenocysteine residue in the motif Gly-Cys-SeCys-Gly (where SeCys represents selenocysteine). This motif was conserved at the carboxyl terminus of the rat and human enzymes, provided that TGA in the sequence GGC TGC TGA GGT TAA, being identical in both cDNA clones, is translated as selenocysteine and that TAA confers termination of translation. The 3'-untranslated region of both cDNA clones contained a selenocysteine insertion sequence that may form potential stem loop structures typical of eukaryotic selenocysteine insertion sequence elements required for the decoding of UGA as selenocysteine. Carboxypeptidase Y treatment of bovine thioredoxin reductase after reduction by NADPH released selenocysteine from the enzyme with a concomitant loss of enzyme activity measured as reduction of thioredoxin or 5,5'-dithiobis(2-nitrobenzoic acid). This showed that the carboxyl-terminal motif was essential for the catalytic activity of the enzyme.